Recived for publication Aprfl 20, 1960 HYPERPLASIAof the thyroid gland will follow any procedure leading to thyroid hormone deficiency provided the anterior pituitary is intact. This has been demonstrated in rats and mice treated with thiouracil (Astwood, Sullivan, Bissell and Tyslowitz, 1943 ; Gorbman, 1947) and also after the use of a low iodine diet (Remington, 1937 ;  Axelrad and Leblond, 1952) . Attempts to produce thyroid neoplasia by these means have been relatively successful in rats (Hall and Bielschowsky, 1949 ;  Axelrad and Leblond, 1955) , but the mouse responds much less readily ; indeed serial transplantations of such thyroid tissue through several generations of mice have usually been required to establish clear evidence of malignancy.
In the present experiment the neoplastic potentialities of mouse thyroid gland under the stimulation of extreme induced thyroxin deficiency has been assessed by subjecting a group of mice to a combination of a thiouracil derivative and a low iodine diet.
MATERIALS AND METHODS
One hundred 4-month-old C57 mice, 50 The histological appearance was one of profound hyperplasia of variegated pattern, though of fundamentally stereotyped structure. The basic feature was acinar hyperplasia-groups of irregularly enlarged acini lined by an exuberant low columnar epithelium. Some acini were empty, others contained pale-staining colloid and a few were greatly distended with brightly eosinophilic colloid. The hyperplasia was diffuse in extent, and in many areas there was a pronounced invagination of papillary epithelial processes into the larger acini (Fig. 2 ). This change merged imperceptibly into the most characteristic feature of all, papillary hyperplasia ( Fig. 3 ) which was present to greater or lesser degree in all the treated animals. It consisted of the invagination of copious strands of hyperplastic epithelium supported on thin cores of vascular connective tissue into large cystic spaces, most of which were empty, though a few contained colloid (Fig. 4) . The epithehal ingrowth was so intricate that the acini were compressed into narrow, sinuous, cleft-like channels. Demarcation of papillary areas into circumscribed nodules was common. and an appearance close to that of true -papillary adenomata was sometimes encountered in the most hyperplastic glands (Fig. 5 ). The cells, however, were uniform in appearance, though larger and paler than those of normal acini. The nuclear pattern was regular and mitotic figures were extremely rare (Fig. 6 ). In the most hyperplastic glands some of the cells were very large and had massive nuclei (Fig. 7) .
A less common variant was solid cell hyperplasia, in which clumps of pale columnar cells with little tendency to the formation of central lumina appeared in circumscribed ncdules (Fig. 8) (Fig. 9) . They closely resembled exuberant papillary hyperplasia, but the crowded, irregular arrangement of the cells and the distinctive cellular morphology indicated focal neoplastic transformation. The cells were larger, more polygonal, their copious cytoplasm was much more basophilic and their large, darkly-staining nuclei were more irregular in shape and size than those of the neighbouring hyperplastic areas (Fig. 10) . Mitotic figures were scanty. Some adenomata were very large and were composed of sheets of cells arranged in broad papillae (Fig.  11) . In these the possibility of early neoplastic change could not be excluded, but there was no evidence of local infiltration.
In the mouse with macroscopic cancer histological examination showed complete replacement of the thyroid by a poorly-differentiated adenocarcinoma whose cells were arranged in large papillae in some areas and in irregular acini in others. Colloid was not found in these acini (Fig. 12) . The lungs of this mouse contained many metastases throughout their substance and subpleurally; these were rather better differentiated than the primary tumour, for a few acini contained colloid (Fig. 13) (Russfield, 1955) . Frank adenomata of these cells have been produced experimentally in mice given large doses of radioactive iodine (Burt, Landing and Sommers, 1954) . The thyrotrophic hormone induces hyperplasia of the thyroid gland.
It is of great interest to determine whether this hyperplasia can proceed to of state of neoplasia, because such tumours would have been induced by an intrinsic alteration of internal environment following a derangement of hormone synthesis rather than by the action of some extrinsic carcinogen.
In the rat such neoplasia has been produced quite easily (Bielschowsky, 1955 Dalton, Morris and Dubnik (1948) fed 24 strain C3H mice on a diet containing 0-5 per cent thiouracil. After 362 days pulmonary deposits were found in 10 of them. Once again the intravascular position of these foci and their endothelial investment was noted. Repeating the experiment with 32 strain C mice only one instance of pulmonary involvement was encountered, though in these animals nodular hyperplasia of the thyroid was more conspicuous than in strain C3H mice (Dalton, Morris, Striebich and Dubnik, 1950) . It was essential to assess the neoplastic nature of this thyroid tissue more conclusively, so Morris and Green (1951) transplanted it into young mice on a diet containing thiouracil. After 3 to 6 months, when the tissue had increased sufficiently in size, it was retransplanted into other mice on a similar diet. After several transplantations there appeared lines of thyroid tissue capable of growth in mice fed on a normal diet. Ultimately some of these tumours metastasised to the lungs and killed the animals. It could now be concluded that autonomy has been attained, in that growth could occur without any additional requirement of thyrotrophic hormone.
In the present experiment a correlation between the degree of induced thyroxin deficiency and the gamut of hyperplastic response has been made. 
